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jjjj^j^jj_ Jl na^,:-'Kqr->ur. i ^ J_JHal tiili-ll- — 

... T . ■ . r . ^.r. ^l-^s to a:, electrically illuminated 

,.. r ^ rular iv ( thp invention relates to decorative 
flame simulator. faUxCUidri, , 

candl es, fire logs, or other Ibices which may be illuminated so as 
to Produce a flickering fla,e effect. The flame simulator of the 
invention wruld typically be electrically powered by batteries, 
10 either disposable or rechargeable, but may also be powered through 
- a regular Ad outlet, w.th or without an PC adaptor. 

r = : r .. v . . lir) ip on clothing, cycles 

other devices which may be j..cj, i - 

, able and valued for their 

■ tier cc ducts ere common y di/axj-a^xt. 

X 1 !: - m , nv rv r,-an-s, where candles, fire logs or 

effect. Hcwever, in many i"- lan " ' 

-. . - r to used the lighting produced is from 

;-; related lighting fixtures are used, 

->- '-nnt ain'=r, wax candle or 
M „ h ma w tvpicallv turn in an oil -ontaxn- 

of rrurse, natural hazards associated with 
the like. There are, of course, 

^ . r psult in fire accidents which, it 

Jr „i a P cir.ce they tm^ reoun. 

?0 sum a ufejlut/ ^-r-u- 

, r , .. ~,, ni -rr.lied, can produce extensive 
unattended or no:, pr^-e.-_. 

damage, smoke or pollution. 

- :i i-e- the concept of such 

[4) The invention therercre Utu.u - 

ir-.c^-ad of a flame, an electrical iv 
, 5 decorative elements, but UoO,,, • 



i u 



, , ...... , .-. ... , r , V! r^n,Hl t,j operate so that, 

i 1 lunar, at e-d rihimo sao.; r 

.,„. , i ; ] i okf-r in a effect which 

when observe:!, is snown to prwdu.,- a 

1S u.e s,me as or similar co a burning candle, fire loo or the 

, n »-.,-. r I i m i rpcl to devices 3UCI; a: 

like. However, the iiivenoi.,1. * 

candle, ar.d fire logs, and u.e electrically ii iu.r.tuated U,K,e 
simulator of Che invention can he used In a wade array of produces 
and conditions, such as in ornarrental or decorative street lights, 
in clothing such as belts, shoes and caps, greeting cards, or on 

, . , -, ir ,-t ,, ar ,- rp t-hc flickering e r t e c c 
bicycles, scooters and the like, ruru.^ir, , .n_ 

■ , r . r - f r in invention may be used to advantage as 
of the flame simulator '_>! u.t. -'" tllL 

.. ,, b ,, n rrad hazard or emergency automobile 
a hazard warning, bJ--h as on n a a 

1 i ghts . 

[5] Certain devices and methods are known which may have the 

. ^ „.,^„i, rr simulating a real flame. For example, a 

el I eci u i- oiuuuv^- j 

nn , .^ r ^ unstable neon light bulb may be used, 
single specially designed, an^taDit 

iriorprf 1 '.; produce an unnatural 
Such unstable neon bulbs, nowever, inherent pr- 

w . . „ f M ~w, r ing pattern that may not be easily controllea 

■ - r g mus t ce operated by high voltage sources. At 

electronically/ ^na iuu&l 

V , _ ,,.,kes. them generally unsuitable for battery 

aeration. , turthe. example can he found in a .in,!, incandescent 
Uoht huib whose light output ,av he ticdniated by varvrng the 

-; uc h incandescent L i gnt 

output or an e.o ui — ■ — ~ • 

- . ■ ; i .. . ,e T c of flickering rate 
bulbs, however, are inherently umi.eu _u — 

- f f ; lament heat, and ora. 
and eff ect due to retention e ■ — 



v t - v - n ., r I . i r , . r r- 1 i -jli t sour c e s s u c i i a s 
substantially more current than .ui-i - 

; t- , f . i n fr.> h^rr.erv 

. .. . .-. ^ " ' ' 

operation, at the least. 

[6] Where multiple Ught bulbs each switched or, and off may 
be used for display and decorative purposes, there is an absence of 
the illusion of light movement characteristic of a flickering flame 
since the light bulbs are not switched or modulated in a manner 

i . . v ... • . , n r f h h t o r o due e d b v a 
whioh would generate liaht: motion typical c,L nut V 

real flame . 



_ . i - "r-r.^cpr" liqhts are also 
[7] Linear arrays ot "travsr.ng »i — 

Cncwr, but these arrays are structured and c,ntrolled tt generate 

the effect of a large raagnrtude of light notion ir. a linear 

.. ..... >. i, ^incident with the linear array of such 

j 5 a i l^cli c.< u/ i, * i. i. ~ ^ - • 

^. }r „ rt .. in p, the effect produced by these linear arrays does 
: ..; liqhts. oertaiiiij / uit. ~ r- 

r: not mimic the illusion of a flickering flame. 



[ 8 ] Suirmw^-^Jlh^ 

rv-P invent! in is for an electrically 
[9] In one aspect, ~u-.. x.. - 

- . j... r _ j.. i •• rlame ciinnlatr. r ot -•'"-<• 

illuminated flam- simulator, ric ••- 

p ,-.r riPoorative device, or 

invention is associated witn an oxn-n— - ~ 

, , as hazard indicators. In one form, the 

with other aevi-c& a ~ 

^v^Htute a part of an 
n ~f fViff. invention may ^ Ji - iLJ - c 

flame simulator o,r o^ - 

■i , f ■; v~ o } j cr^ on incioor - r 

ornament or de^oratiun ■ 



:nat t, i i e u i n a me 1 i 



... , t- ■ i y - I f 1 'iTTif-i lit I if- 1 1" ^ ! J'* i 1 at W->A- li >_ ' f- — -- ^ J 



is providing a 

thf _ f] . aIue simulator :r the invention useful when associated with 
clothing, such as on belts or caps, greeting eras, ,r when 
incorporated into slices. 

[10] When used as a hazard warning, the flame simulator of the 
invention may be used in conjunction with cycle, or cycle slothing, 
or with road barriers, signs for warning motorists or as emergency 
1 iqhtiny for vehicles . 

[11] in a preferred form, the electrically illuminated flame 
simulator is used with a decorative candle. The candle itself may 
be comprised of wax cr other conventional materials from which 
candles are produced, or materials such as piastres which Can 
emulate the look of a candle. The flame simulator of the invention 
would preferably be located within tne candle body so mat the 
flame simulator, when illuminated, can be seen not only rrom tne 
top of the candle, but also as a glow or source or light emanating 
from w i t h i n t. h e c: anal e . 



. v . or ., rp ,f r,f t-hP invention, tne name 

[12] According no another aop^ _ -i - 

, 4-^ rr - T iH P effect similar to tha T : or 

S 1 IUU idt u r ma j - - - - ^ - - 

i ■ . , f-w* f i re i oa intended to produce L^e 
a candle when used m a n^ nre ..j 

effect of a natural burninq icy. 



CS1" 



[13] in one form, the flame simulator of the invention 

comprises at least t.wo nym ^.mi, *-•.-„ P'-'-- - ' 

light bulbs, which may be raiPomiy, soqu-ut :. a 1 i v, or semi- r.a.v: ..mi 

1 1. i urn ma t e J - p - - - r - ^ * - ■■ - ■ - j 

resemble a real flame, for example a flame provided by a burning 
Kile. The light sources are preferably light-emitting diodes 
(LEDs), randomly or semi-randomly illuminated electronically. 



[14] in another embodiment, the flame simulator or the 
invention comprises a single nsn-ir lament (solid state, light 
source, such as an LED light bulb, liquid crystal display, or 
electro luminescent material, in which sucn -ijo. 
by a randomly 

a flickering effect to resemble a real flame. 



. . . i .... r ... .4 ^ • ; t- -t a - , c .-n r - - * ■ o D r 0 V I d 6 

^ ^ 5erui-ra n clo n i ' / mc a u i a c c u v j - l a -j ^ - - - - - - - * 



. r .. r v,, r ^cnprt of the invention, the 
[15] Further, m cinutn^r a^pcu 

illuminated source producing the flame-f licl.ering effect may be 

, i _. j_ i T , . +- Q ,s i v- \ ' p y r p r n a 1 1 7 
operated (namely, activated and aeactxv«-=a., ^ 

produced, preselected sounds. Therefore, the electrically 
illuminated flame simulator cf the invention may have associated 

therewith a m - u ~ 

t , r ,... v .,..,...-. L ,.o ?» • i * .* r - r,r^a::imecl to:.: pr oduce a 
that sounds or diiierent li^e. - 1 ' 

, , . c .. .-or-, r, r switching off of the 

given result, sucn tn* ,wxu.ux^ 

flame simulator. 



iO 



20 



T j t -■;>•■!'; •! ■■ ;.f '.!••- _ i . v i • : i in may also incorporate 

other feature:-:; including nation uetect>rb, r^j n. — 



any ornament or decor at inn incorporating the flame 
later of the invention will operate automatically, for example, 



like, co that 
s im a 

. : Q . r — mditiC'S reach a certain level, aud/cr when 

'when ante i or i c u-C.:- ^juji^-— 



mo 



vement is detected within a specific range 



[17] According to one aspect of the invention, there is 

■ . , i . . r . ...... r-p i rp-^vf s iiwil ator cx-iupri sing: at 

provided an electr ical-./ f—-'^'- ' x - 

- , - - ,d-;.' i c i r c u it e 1 e c t r i c a 1 1 y 
least two light sources; an cCcgr^d 

t , Hfth1 . courc .-3 for intermittently, such as 
connected to the light _.jdrc_a n. 

i ~n-i i i 1 1 1 mi n a t i n n at least 
systematically, randomly cr semi-raiiduiru*, .llumir.atn j 

. ... ..^..ncnrlv of other light sources such 

one of the light sources m^fU'- -< 

. , on offr^t of a flackering 
that the light sources together provide the eff t .t .t a 

_ , _,., or .onrse for providing power to the integrated 

mo veiiicix l / cju- ^ i • ••• • • • ' ■ " 

t-hp a flam- simulator comprises at least rour 
circuit. Preferably, the a nam. 

light sources. 

i-i., M^ingpc switch means 
[18] The flame simulator preterabl, xn.luoe, 

- , ti „- t ^„ a od deactivating the integrated circuit. The switch 

. v o-.cit-ons comprising an on position, an off 

ir.eans may have tnree P- 1 ^— - 

,00m whPre th'^ flame simulator wlH 
i . „ ",n-t- lti^d t'OSltluU urn-it 
positicn, and an Ci timeu 

. . , ,. r a predetermined length of time, 
remain activated iU " P- 

.. a.. vrl -„v --.^rrise a microphone 
[19] The flame simulator ma, ^ 



connected to the integrated circuit wherein the microphone inputs 
p reS ed_eoted audio signals wnicn a tt tf-— 1 — - - - 

circuit to switch the flame simulator betw,.---n ,n on p.,sitmn., 
off position, and an on-timed position where tn-., L.une s : no , , ... r 
will remain activated for a predetermined length of time. 
Preferably, the integrated circuit processes signals from the 
microphone having a higher frequency, such as those produced by a 
finger snap, to place the flame simulator in the on position and 
processes lower frequency signals, such as those produced by 
blowing, to place the flame simulator in the off position. 



i r. 



[20] The integrated circuit may illuminate the light sources 
: t random or semi-random spirit i an, in 
predetermined operation, and may function only 
,„, Me nt sound or light conditions are present. 



when selected 



z u 



[21] In one form, the flame simulator comprises a body m the 
shape C f a candle in which the flame simulator is contained, trie 
body having an upper end with a mounting means for receiving the 
integrated circuit and light sources and a chamber therein for 
receiving the puwci. • ■ 

[22] Preferably, the light sources are light emitting diodes 
The integrated circuit may be mounted on a rigid base, or 
e which can be shaped s 



, LEDs i 



on a 



flexible 



as to conform t 



tin 



u a 



t . conserve -pace 



1 0 



ou 



, ord ii,M to another aspect of the invention, there is 
provided a Candle having an electrically powered flame simulator 
comprising: a candle body having an upper portion, a lower portion 
and a chamber therein; and a flame simulator having at least two 
light sources located near the upper portion of the candle body, an 
integrated circuit within the candle body and electrically 
connected to the light sources for intermittently, such as by 

-i ... , -. +- -r -'a f rhp 1 i ffht 

randomly or semi- randomly, illuminating at iea,, ,n, . - i-J - 

-i n i ..u +- c-nrcp^ c; 1 i h that ihe 1 1 cjh t 

sources independently n ether Ugh. s.lic 

seur.es together provxde the effect of a metering movement, one 
a power souroe on the chamber of the candle body for providing 
power to the integrated circuit. 

rl1 p r ^f npsprictior, of the Drawings , 

1 r, .. qrhPTa t-ir side view of a candle with the 
[15] Figure 1 n a s^nema^i.- 

electrically illuminated flame simulator ot the invention; 

- n n iq = front view of artificial fire logs 

[25] Figure 2 n a num. 

n .„„ oirml^or of the invention; 
incorporating a rlaiue simulator .n 

^. jrr „ ; i, a schematic side view, showing various 

. ... ■ i ,.^. r ,n 0 u,irh flame simulator or the 
components, of an artificial ^ud.o ^ 

invent i on ; 

i ■ - + . > .. • ^ .• . w - f r n e c ant 1 1 e s h o v; n in v - t - 1 - 
[28] Figure 4 10 a tup ^-^v* ..i ^ — ■ 

tne drawings; 



2?) Figure 5 is a bottom view of the candle shown in Figure 

3 of the drawings; 

[30] Figure 0 La a -ehcmatic view :..f 1 : 1 ; uo.- s uun tutor 
the invention, suown iur.vor e:o lent • f u.v 1 .: o = v: l •/•', .-r. t * , : u 

5 which it may be associates; 

[31] Figure 7 is a circuit diagram showing the electronics in 
one embodiment of the flame simulator of the invention; 

[32] Figures 8a and 8b show another embodiment of the flame 
simulator of the invention standing alone, shown as a front view 
10 and top view respectively; 

[33] Figure 9 shows a schematic side view of a candle with the 
electrically illuminated flame simulate! ot the 11 ' Vr: - , - Lj " 

j pi i. but with LEL light sources wnicn lave 

1 i l ist I a Lei -i- O y — - ' 

t: upwards; 

1£ [34 i Figure 10 shows schematically a single "birthday" type 

o candle in accordance with the present invention; and 
- [35] Figure 11 shows schematically a greeting card in 

accordance with the present invention; ana 

[36] Figure 12 shows a block diagram of one embodiment of a 
20 single light source flame simulator of the invention. 



[jet a i 1 gyj L escr i pt to oj 



I nventi'Ui 



; .. f , y - *i --,rpr> simulator which is power ea 
O't-Oj The invention is in a iiaR ■ jilUUia - 

electrically, and comprises a serres r.f bulbs or LLPs which are 
Illuminated rasdomiy, semr-randomiy or m a pr edeterorueu a «r,., r 



;u T ., . ...... i ,r.,.-.t ,.f a tillering flame. The device is 

..A -. - - r-. - ] 1 r; r f \ >' ■ ' 1 ■'") f. J t'C 

preferably ccupieu lu an ar .ia„L„ . ■-> 



en.oais 



;e this effect 



[39] Figure 1 of the drawings shows schematically a canape 
generally of cylindrical shape having side wail 14, a base 16, and 
a top surface 18. The candle 12 comprises a hollowed cut central 
pcrticn 2D, generally extending between the top surface Is and she 
b „e 16, which, ir, the embodiment sr figure 1, may accomodate a 
10 power source such as batteries 22. Near the top surface 18 there is 

-,/■ rta h rmitrv ?4 being connected to LED light 
located circuitry is, the ciujiu, ^- j 

- s ,, urces 2 6, four of which are shown in the embodiment in Figure 1 
/ of the drawings. The LED light sources 26 open into a chamber 28, 
h generally formed between the top of the batter.es 22 and the 
,c u:; dersurface of the circuitry 24. In a variation, the LED light 
s:urces 26 may point upwardly. 

[40 ] The circuitry 24 further comprises a microphone 30, at 
]east a Portion of which is exposed and not embedded within the 

„, ile it Toe microphone 30 has an operative portion thereof 

. ~ r , -\ i c capable of receiving ana 

expos ea ta aic °^' jiJ - 

pressing signals of -rigus (r^encie*. « win be described, 

, .v rr r , T , r -^ e oopri hv the circuitry 24, r 
. , _ „ c t r - c t P i e pr t o ana then pi o ^ e - - •■ - ■ 
wnicn die i t a - - •• • 4 - 

t , r . ■, r ' ; ke r .: n-.i - 1 ar.-.c 

activate the LEL light senrcee /o ..e I- • 

?i= effect. 



10 



1 



[41 j AC the lower end of the hoi lew central portion 2o, 

electrical pins of arc lecateJ, ann ■ , 

electric source !iv-L shown). 2u 'h pits •- tv ; ' ne e.e-n > r -i . 1. 1 
purposes su,:n as lor rech , r j i n > tne L,.v..ter.Le, ... ve,c. thvy -,r- 
rechargeable type, or rer providing power directly no tne circuitry 
24 ana the LED light sources 26. The batteries could, of course, be 
disposable, and, in o further variation, the candle 12 would he 
able to accommodate both disposable ana rechargeable batteries. 

[4 2] Preferably, the candle 12 is cylindrical iy shaped, ana 

a „ f , ,- v - r -„ ^rthetic material which provides a 
may be comprised or v.ax a a ^nu.dLi^ 

, j- , -■ -. „ - •■ r r Qaiir^ri aider or a 

candle-like appearance. The Caiiaic ^ 

, i- v ■_>-.? !■' -a'- t a! a L- a U a'_ . 

combination of colors, ana r.uw n<, * - 

material of the candle 12 is chosen, and its thickness selected, so 
that the possibility exists for light from tne LED light sources 26 
to be viewed rot only from the top surface 18 of the candle 12, but 
also through the body 34 of the candle, possibly in a muted or 
semi-transparent manner to provide a glowing effect. 



2 0 [431 As wi 



ill be described below, the LED light sources 26 



, r- oa y rr • > ". h> \ 



be illuminate:! rande.nuv, - • — 1 - 

--~ r -i- r ,v X ,. S P . ,f illuminating the LED Iiqht 
pattern. However, the u^eraxx f-P — - - 

u - rhar the modulated 

o.i- , c: |-n do SO in SUCh a Way tliau 

s o urces - ^ x ~" 

iliun.rnatisH a eech of the LED light scur.es provides a. .esthetic 
rlrckerira effect vc.ee xlltcaraced re ea.bie.ac,. err], the 



LEI, light source- beiny similarly illuminated, so that the 1 
and movement: produced thereby emulates a natural candle flame 



[44] With reference to Fi.jure •: of the arawmj.s, there is 
;. shown a pair of synthetic lire is-gs -la and -be v;hich may ne 
comprised of conventional materials known to those skilled in the 
art, and having ornamentation arm design features thereon which 
look like real fire logs. In Figure 2, which shows only one 
embodiment of the invention, the fire log 40 has two electric 
10 circuits 44 and AC, both of which are substantially identical tc 
each other, and each cf which may be powered by battery power 
source 43. An AC power source may be utilised in an alternative 
embodiment. The battery power source 4o is preferably contained 
within a specially hollowed out portion 50 of one fire log 4u, ana 
15. is placed electrically m cootao 

in a conventional manner, not shown in Figure 



vit'n the circuitry 4a and/ or 4c 



[45] Associated with each of the electrical circuits 44 ana ao 

is a series of LED light sources 51. Each of the electrical 

circuits 44 and 46 may also include a microphone 52. The electrical 

circuits 44 and 46, together with their associated LED light 

r , . r ..i r ,i . - r ,-.r 5 K~r.o 5:0 operate in essentially the same 
sources 01 ana nu-i^r ^ --' 

. ,_:a. 1 , r ., ^- f F O 10 1 t- 1 - 1 th- UraWinJa. 

manner as ue.^-iOc.i ,vx-_i. 

, • . r'r a -, r '.' ~D- activated t O 

Thus, each of the LED iignt sources — • • " " ' 

illuminate in a random or predetermined manner, so as to give off 



1 -G; 



light, at various points the rir<: i i - r - P r - — 

that the r.ro ivj 1 -' 

t hereon . 

; 4 oi Reference is now ra.de to Figure 3 of the drawing which 
shows, in side view, a diagr ammatic representation - f 

embodiment of an ornamental canuie — P J - - 

simulator of the invention. Where applicable, reference numerals 
will be used corresponding to those m ^gaic , ^ - - 



e 3, the candle 12 comprises suae , . c. -., 



10 Figure 

top wall U . These var i 
21 bodv 34. 



. . . , . t l ... .-. r + . -I'-i'lie lO QtiiilC CI ^ClUv^--- 



:47] m the lower half of the candle 12, there is formed a 
hollow chamber 60 adapted to receive three batteries 62, 64 and £6, 

, ^ ror .. ~ r Dower park. The chamber 60, at an upper 
which form a battery ui power lj, 

.. r . r , n i f-f. pYfpndim therefrom 
portion thereof, leads into a wire channel to extena.nj 

rewards the circuits and light sources above, wmcn wm be 
described. 

, . ,-r, ur i through a removable cover 

] 40 j lilt ^.ii^i->-' — 

, _ f H > o^p.gip The batteries 62, 64 and 

Plate 20 near the base U ut the ^n - 

,. h -/■- contained within the chamber 



66 are connected to a power switch 
63, the pewer sw 



i t 'V- -i •-• r ar V i" P T ' 

,;itch /2 having a ^viiia.i - 



^ P «_> ? • ] ] » 12, through the 

within the chamber 60 to cutsiae ^ -U- — 



t 



\-\ t \< waV, the-: u n e r has manual i 1 o e s s to and 



cover place 7 0. In 

r .. v ..... ■ m ■•; ■ : , ■ \ 1 \ i , i . r d e .: i c t i v a t iii 1 j t i . i 



control or the sw:U.:n lever 



candle 12 



[49] At the base IC or the can lie 12, tio>re 1, * r-:;e-;eJ 

, . .. .. , r ,r,- r : -r, 7<. iea.ii.hg to the chamber 00, hue, 
portion /o, the reicj^j p ----- •* ' 

in normal usage, sealed from the chamber GO by means of the oover 
plate 70. 

[50] At the upper end -o of the candle 12, there is an upper 
recess 80 leading into a LED chamber .2. A printed circuit board b-1 
or an integrated circuit mounted on a board 84 houses cue 

. v . i_ ... ^ i.-vo --v- -' c .'■ i f-" s . ' ' y ~i \ •: • . : bei w / loo 

^ v , v , n - i ~ .r^r-Kpi r--. rhe PC heard 8 4 are tier ^h 
activating the candle U. — - ■ 

HgM: sources 26, which extena iron, the PC board 84 into the LED 
chafer 82. A microphone 30 extends upwardly from the PC board 84, 

3D The Pr board 84 is electrically connected 
into the upper receoo oU. ine no d^u 

- :\ - v- 0 0 r- r " e r O i 1 :"f h .-iT'u r 0 "C r . -d t 

to the power source of catteries cs, v« a:.a c,, — -J- — 
electrical connectors which extend though the wire 



channe ± 



u , . - or- i- m^h r- ?, 1 1 v , a f 1 ame s r mu 1 a t o r 9 U 
ru-ii Figure b shows, scliema'^-ui - j, 

, ...... ... r . r - ,.,:r,-u . i; which it may U- msunieu, 

independent or tne od» >- 

, c- .., :. t „. •, -xtenuieg there: ron 
including an rutegi ate ..! ■ -■ •- - ' 

.-, r ir .. ,-rdw- rs, preferably fiexinh 
which supports or contair.o ..,-d^ ' i 

, re 96 at the end of arm 94 which ear 



conductors, and a support pi 



.4 



be a r i ciU g * 



^iat.e • 1UC 



c ire in t 



s newer ed by a power 



Vi _, y^L.-i-j JO 1 1 . i if- i nra.. gr area 
u r ce, i 1 1 J icate d q e r i e r a 1 i y at 



[52] With reference to Figure 



7 of the drawings a preferred 



circuit diagram showing some or the electronics and operation 
the equipment is described. 



L 



nea r \ 



:: i; the integrated 



f LEDs, LD1-LD4 



T C i 



;temar.ica lly or 



connected no a number 
randomly or semi-randomly, at the designer's choice, turns on and 
off the LEDs simulating the flickering of the candle 12. 



rt4l Power is applied to an eita.truta^ ,.u.. ...... , 

^ indicated by "VCC", by operation of a switch SI. The switch 31 has 
f three positions: "on"; "off"; and "timed". In the "on" position of 
switrh SI, the integrated circuit IC1 aperies m a com inu - ^. 
after enablement, and stops only when commanded to do so by the 
20 user . That is, in this mode, operation starts and stops under 
remote control by the user, as explained below. In Che "off" 
position ot switch SI, the entire system is shut down, since switch 

, ,-... r .- f ,.-„. yc f " Mi the "timed" position of 
SI disconnects the batter* u v m — 

the switch SI, after starting operation, the integrated circuit IC1 
25 stops operation automatically after a predetermine., time has 



passed , 



[55] i n the "on" position of witch C 1 , typically at least ' J > 
volts 12x1 .bVj from one L« L t or. so., is r.oou-d •hro;;o the suitor 
5 ana applied too all circuitry roqo;r:nj '/ :•'. . correct p" vo;s 

designate d VN G N D" are c o n n e c t e d o o getner representing g r o a n ci 
potential for the system. Ground potential (GND) is not switched by 
the switch SI, except in the "on" position of the switch SI, when 
GND is applied to a pin 17 of the IC1 to set the function.! 
10 operation of the ICi in a continuous mode of operation until a 
"stop" signal is received on the pin 1* to cease its operation. In 
2 the "timed" position of SI, VCC is applied to the pin 17 of the 
ICi, causing an internal timer in the ICi to time out and step 
operation of the ICI after a predetermined delay time, e.g., three 
15, hours . 

[56] In the "on" position of the switch SI, all circuits are 

powered and in a standby mode, oeriuiug an mitiax q^^ ; - r::iL 

for the ICI in which none of the hilts LD1-1D4 are lit- however, 

20 upon the occurrence of a high frequency sound at the microphone 

Mid, such as a hand clap or finger snap, a signal is generated at 

t -i.,. ^fprt <-f rrd crr.rji.^p MI 1 1 md apr).: 1 oil t; the - termini.., or 

the output o i. LiiO iii..^- ^t"*-*' ■ 

,. ; ... i : roor t"'" ' r. T} ; :f *•;- aitr,.i i lies the sharp sound 
an operation-^ j- ^mp . . ^ - 

sensed by the microphone HICi, and applies the amplified output 
2 . £i . gria i simultaneously to the + input of an IC3A and to the - input 



produce the f 1 i ■ ' kc-r : na e : \, a. 7h.-< a:— ui'. n.-vy bo n-. _ui i : e .1 'a 
r 9 spend t a different f r e que n c y s i y 1 , a 1 s v; i t h o u t a L t e una t h o 
principles of the present invention. 

[57] Rl, C 3 , P.5; C4, C5, R2, R4; Rii; ana r<7, Kb are coupling, 
frequency compensation, feedback, and biasing components, toe 
functions and operations of which are familiar to a skilled worker 
and therefore need not be further decor :neu m uata.il ner^m. ^ 
10 and Ru del me a high-pass mt.ej ( -•-'/ -■' - J -- J ---- 

low-pass filter arrangement. 

1 [58] In the presence of a sharp, high frequency sound input to 

the microphone MIC1, high frequency signal components are present 
IS: at the output of the IC2A, which signal components are passed on 
• only to the - terminal of the IC3B through the high-pass 

C2, R6, i.e., the high frequency signal mom the IC2A is bit 
from reaching tire - terminal or the xem cue l.o ^-e^n-c- 
low-pass filter RIO, Ci, R3 . 

2 0 

[59] Thus, the IC3B amplifies its input signal and sends rt to 
a pin 4 of the IC1 as a "start" pulse, initiating the operufim of 
the 1C1. When ir 

systematically (e.g., sequentially; ;,r 
25 sufficient to light the LEDs LD1-LL4 individually via cm 



filter 



Ken 



an operatioitaJ mede, the IC1, either 

andomly, applies newer 



for LD1, via pi n:= / an 



:i 12 t or LL2 , v L 0 pins * and I 1 £ 



I GO ] In the "cn" swi ton 000 1 1 1 

until Lhe sv;i T _ch ? " i - ro -v-r i 00 • u ; 
freauencv sound, such as tnat io : r..i ; -; > V - 



■ ii-u 1 



, v; i n u o r no Km <j a on u u ~ 



sound near the microphone MIC1, is sensed by the microphone MIC1 



. .. _ _ i ~ , . t k n . 1 p r • ; n un ■ i i r. cu t to t h e 
[Glj In trie presence ol a i,^v - — ; - — ■■ * 

1U microphone MLCl, low rreqaenc, - " 

output of the IC2A, which signal components are passed on only to 
2 the + terminal of the IC3A through the low-pass filter RIO, CI, R3, 

, .,, , ,i a r,i frr.-r; ic2A is blocked Iron; 

, . , rK „ t-rmM ••• = ] ^ -r.P IC •■>B use to the presence of high- 
reacnmg trie - Ccinun^i 

15 pass filter C2, R'l. 



[62] Thus, the IC3A amplifies its input signal and sends it to 
a pin 18 or the ICi as a stup - • c / — ' 



+- V a o >~ 1 i .'".It r~ 1" f~ n f" 

Liir; s, ^ t_ -L- ■-■ <■ — * * — ~ 



lUaiii returnee 



uiescent state awaiting another high frequency sound rn tne 



ICI, at which time, the circuitry is 
gu: 

i „ Q mtpi a* rre'.'iou^lv explained, other 

vicinity of the microphone Rloi. I 1 -— ^ t 

T . K ; ,• ■ ■! .•■ f ". r. f-«r i r. 1 1 

: , . - ■ \ ■ ■ • } . . i T ' ' • r T . A val I'-'U- J " ^ " ■ ' 

frequency sounds maj u- ^ 
\ ncluding on 



r iccc i .. 



v'\i'nen . . : . -r 



•witch SI is moved 00 the "timed" position, 



15 



20 



,:*■.,,. t;,, :,-r o : u : the I i - ' ' - 1 i: r: -" - 

manner «s Scribed above, <• v H.e so nsir ei or a high frequency 

sound present at the- microphone MIC1 . However, in the "timed" mode, 
VCC is applied to the pin 17 of the Id through the switch SI. This 
VCC potential on the pin 17 sets an internal timer to run tor tr.e 
aforementioned predetermined delay rime, after which the operation 
of the IC1 is automatically terminated, and the circuitry is again 
returned to its quiescent state awaiting another high frequency 
sound in the vicinity of the microphone Ham . 



[64 j It is to be understood that the circuit diagram of Figure 
7 depicts a preferred embodiment for the electronics of the 
invention, and that other functions may be employed by either 
reconfiguring the connections to the IC1 and/or by the use of 
additional, or other, electronic components. Examples of variations 
of the described circuit would be apparent to a person of ordinary 
skill in the art. For example, the switch SI could oe modified, or 

. r ,._n v-c- , 7-1-1, -c coerate a modified 

a separate sv.ml^u ^o^j-Q ~~ t- 1 ---- 1 --' 

. .v : „v-. t-u.- ™1 ~ >- r-Oi ,~ n » MTP1 

electronic system in yet anotner moue xn «iuu. — — ^ ' 
is disconnected from the system, and starting and stopping 
ooeration of the 1C1 is accomplished solely by manual control. As 
another example, the delay for a timed stop could te marie 
selectable with only minor modification of the circuit diagram ami 
the provision of a manual delay time control, devi,.*. 



1& 



!0 



[oil! In Figures 2a ana oh- ti. ar.- 1 .-: cc: , Lett h,.; i i:i;.,:.t 

of a circuit hoard 104, which is arcuate in .-tier to o-hiorm v;iti. 
the shape of * battery around which it may be Located as a space- 
saving technique. An arm 10-;, nor sLnpiy wires which ri>-x:Lde 
and m,ry be in floxihh- i.nhin.p prei -.a a: 1 y cd„ upwardly :.r cay 
from -he printed circuit board ana circuitry 104, arid terminates rn 
a support plate L10 substantially at right angles to the arm 106. 
The plate 110 supports the microphone 108 and LED light sources 
which would be located, in use, near the upper portion of a candle. 

[66] Figure 9 shows a view of a Candle very similar to that 
illustrated in Figure 1 of the drawings, but with the lignt sources 
26 pointing upwardly for a slightly different effect. Figure 10 
shows schematically a "birthday" type caudle 120 having a battery 
area 122, a circuit 124 and an hhb 126. LEI 1 126 may be substituted 
by an alternative form of light without altering the principles of 
the present invention. 

-i rx - -, r i i , ^ - v- - 1- o '-i t r Pi on r & \ | r'-j no 

[67] A greeting cara iou .naaLrua^, ^-^j — - 

includes a printed candle 132 having an LED light scarce 134 
thereabove which is operated by a circuit 13f. to which it is 
connected by embedded wires I . a p~...wei : • - r '" : 
provided . 



[ f 8 ] The 



e circuit board may be comprised of a flexible materia 



1 u 



1 c. 



v- • ; . . • ire -d^p-.: o.r i . ••- • ■-• 1 siLy mu. - !■ .1 '■ ■'■ i 1 it sp~>"<- : : - 

which it is to t.r- mcuutod. Th'.; circuit board can be ' • :.!.• ct.<:u * 
the LED : igh" sources through any ipnr or i .1 o electrical ■'c.s,cii'C 
means so that it can ce distanced therefrom, arid this aiso 
functions as a sp^ce-saving technique for confining and msuntii.q 
the electronics into smaller spaces. 

[69] In a preferred embodiment of the invention, there are it 
least two light bulbs, although more (such as four; are preferable, 
powered by randorrly or sequentially generated voltage sources to 
produce the flickering effect. In a preferred embodiment, at least 
two pairs of output ports of a micro-controller may be programmed 
to provide a seven-segment LED /LCD 12-hour time clock multiplex 
function. An audio signal is processed, in one embodiment, by a 
high-frequency filtering circuit, the output of which provides a 
power-on signal which is responsive to a rmgersnap, handclap or 
the like, as described with reference to Figure 7. Further, the 
. ... . or _.c-^,-. =. o- - ; r ecueuoo filtering circuit, 

aUdiO t)±gnai IiLa_y ^L^.^^^o. x - 

the output of wriicn provxues a power -^±.x. • • _••••••/ 

responsive to, for example, a blowing sound. 

[70] A mode switch or remote control device may be employed to 
select between the modes of power-oft, power -on or power -co wren 
various microphone functions, or cower-on for a predetermined 
period of time. 



171 j Another pref erred LfeutU! >j .1 1 inveatn.o 
the use u LED- type light bulbs, .|e.sa i iy in the n.«i.i;<-r .lesor ibe : 
,bove, wherein such light buLbs radiate aghi in a ram-parallel and 
substantially downward di r -a* do.n, s • -.<s T - - - ; - ll: - i!lJ '''' " 
can.ile bad-// h:is-t:y r a P.reoo- : in •. r.e a-s • r : pt a , pi:. ..- 
cf the drawings. Incandescent or neon light bulbs may substitute 
one or more of the LED light bulbs, and non-micro controller 
circuitry may be jsecl. 



10 172] The two light bulbs may be speratea .a at 
d voltage sources, where a voltage source is randomly generate,!, 
semi-randomly generated, or sequentially generated, thereby 
producing the flickering ricuue end rm,«-m, - 

i&; r 73j The flame simulator of the invention may have a signal 

: / produced by a microphone and microphone amplifier which triggers 
,i the modulated voltage sources into power on and power off states 

, .. ,;„. r i„ r vr.,-., n e A PP i i pd to the amplifier 
alternately, r requeue — 

, , - r : - c< in f i p : n p r s r: a n c r 



;nas 



such as to favor high frequency boui 
hand clap) in triggering the power on state, and the frequency 
equalization may also be appiiea - -a--- - 

low frequency sounds (such as centra a. l . 

t ., h( > the light bulbs radiates 

off state. PrereraoLV, at it;a.;t ■-.an. ^- - j 

. rv . .. pr ,t- -v-ye bodv, and any two such 

light into cr rrom a tra,,x.om- 

, . i_ j„ Ji r ,-ro,r- to H t ore parallel or 
light bulls may raaiate ngnt ±n an=.,a.i.- — a - 



tl. 



[74.] The :nv-nf i ,n is :,. f 1 dcdt-d t.< the precise detai ls, and 
variations of toe partieuiat electronic-:; «nd eir cui Or y, =• 1 a:i 
r, the ornaments or devices to which they may be attached, may vary 
within the disclosure herein. Further, additional features may rorm 
part of the invention. For example, a 1 i<jht sensor device nu*y oe 
associated and electrically connected to the circuitry oi the 

inventiori . The iigut sensci — ' — ~ — 

. , ; o • r . . . -; -. y - r p • ;. i f in a mode i ecept lve 

10 may switcn on the u-artic - r - P— — - — ±LL 

to audio signals as described above, only when light levels drop 
.■; below a pre-selected intensity. In this way, the flame simulator of 
the invention would, only operate during darker periods or in darker 
: environments . 

TO 

[75] The invention may also include a motion detector 
u: associated therewith and electrically conuecteo with ^ ■■■ - 1 ...a ± ■- - ... 
of the flame simulator or tne - Xii '~ " 

. . _ . i j _ ... -F +- V. ^ -F 1 nm,o c i ml O d t" D T O l 

detector sensors would ccntine operariu^ ui. u iC - 

20 the invention to periods of time when movement, such as that made 

. . • ._, y v . , , > i thprpbv ^ave power bv 

by people in the vicinity, is, pre=>^n,. a^o —uy 

inoperation when motion is not detected. Another option wouro rc ' 
incorporate heat sensors to restrict operation ;,f the flame 
simulator to conditions when temperatures drop below or move above 
25 pre-selected levels. 



